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(57) Abstract: 

PURPOSE: To obtain an epoxy resin composition 
which is markedly excellent in heat resistance and 
moldability and suitable for sealing semiconductors by 
using an imide-ring-containing phenol novolak resin of 
a specific structure as an epoxy resin curing agent. 

CONSTITUTION: An epoxy resin curing agent repre- 
sented by formula I, wherein R-, denotes H, CH3, OH, 
CgHg, formula II or formula Hi. individual R^s being 
identical or different; and (m+n) is an integer in the 
range of 1<m+n<6. An epoxy resin composition is 
prepared by mixing an epoxy resin, a phenol novolak 
resin base curing agent which contains 30-100wt.% 
above curing agent based on the total amount of the 



curing agent, and a curing accelerator. 
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Tl Novel curing agent for epoxy resin compsns. and semiconductor device 
sealants - prepd. by innidisation of phenol-aniline-formaldehyde polymer. 
DC A21 A60E13G02 
PA (SUMV) SUMITOMO DUREZ CO 
CYC 1 

PI JP 04227624 A 19920817 (199239)* 8<" 

JP 3137295 B2 20010219 (200112) 8 
ADT JP 04227624 A JP 1991-132404 19910327; JP 3137295 B2 JP 1991-132404 
19910327 

FDT JP 3137295 B2 Previous Publ. JP 04227624 

PRAI JP 1990-75580 19900327; JP 1990-275431 19901016 

AS JP 04227624 A UPAB: 1 9931 1 14 

Epoxy resin curing agents of formula (I) and (II) are new. R1 is -H, -CH3, 
-OH, -C3H7, -C8H17, -C9H19, -C(CH3)2-(C6H5), -C(CH3)2-(P-C6H4) OH; 
-CH2-(p-C6H4)-OH, -C6H5; m+n=1-6; R2 is (i)-(iii); and q(p+q)=0.05-0.8. 
Epoxy resin compsn. (Ill) comprising (a) epoxy resin(s)(IV), (b) 
novolak-type phenol resin contg. agent (V) contg. 30-100 wt.% of (I) 
and/or (II) and (c) curing accelerator(s)(VI) is also claimed. 

(l)-contg. (V) is prepd. by (1) reaction of phenol(s)(e.g. phenol, 
cresols, bisphenol A etc) and aniline(s) with formaldehyde(pref. formalin) 
in water or aqueous solvent in presence of acid catalyst or base catalyst 
with heating, (2) removing water from the reaction prod, under reduced 
pressure, (3) heating the residue at high temp., (4) reaction of the 
reaction prod, with phthalic anhydride, and, (5) removing unreacted 
materials under reduced pressure at high temp, to obtain (l)-contg. (V). 
(Ill) is prepd. by blending (a) cpd(s). having two or more epoxy gps. per 
molecule (e.g. bisphenol A epoxy resin, novolak-type phenol resin etc), 
(b)(1) and/or (II), and, (c) tert-amine(s), imidazole(s), DBU, . 
triphenylphosphine etc. One or more additive(s), e.g. inorganic filler 
(pref. crystalline silica, molten silica), surface lubricant, flame 
retardant, colouring material, silane coupling agent, thermoplastic resin 
etc. may be added to (III) as needed. 

USE/ADVANTAGE - (III) is useful as sealant for semiconductor device. 
(Ill) has good mouldability, gives coating film with good solder 
resistance, mechanical strength, resistance to thermal shock, heat and 
moisture. 
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